Giardia sp. is a gastrointestinal protozoan that is common in mammals and causes giardiasis. Detection of parasitic infections in stool samples can use different methods such as identification of Giardia and trophozoite cysts using a light microscope (saline and iodine) and gene amplification gdh. The aim of this study was to compare the detection of direct microscopic Giardia and PCR in healthy people at risk for Giardiasis in the Bedog watershed, Sleman, DIY. The results of the examination using positive Giardia samples from microscopy were obtained at 4% (4/10). While the PCR results are 7% (7/100). The microscopic method and PCR did not have a significant difference in PCR so that certain microscopic conditions can still be recommended as a basic method in detecting Giardia cysts and trophozoites. The sensitivity and specificity of the direct microscope were 96.9%, and 100%, respectively. The sensitivity and specificity of molecular analysis (PCR) were 97.14% and 100%, respectively. Although PCR detection is more specific than microscopic, in this case, the microscope method can still be used as an initial detection method. While the important advantages of PCR testing, its ability to directly distinguish between different Giardia genotypes, will help deal with cases of Giardiasis. The results of this study indicate that confirmation using the PCR technique can strengthen microscope detection.
Introduction
Giardiasis is a disease caused by Giardia sp. Protozoa. Humans and infected animals will secrete cysts with feces and can last for several months. Giardia has a genetic collection of seven collections (A-F), but genotypes A and B can infect humans. In humans, giardia infection through several methods, namely ingestion of cysts through polluted water or direct contact between people. In the digestive system, the cyst is excised and secretes ICO-HELICS trophozoites. Furthermore, the trophozoite appears as a protozoan flagella which is shaped like a pear with 2 nuclei [1] [2] [3] [4] [5] .
Giardiasis is a common disease and can cause outbreaks in various regions [1, [6] [7] [8] .
There are two methods for screening for Giardia infection: direct wet microscopy and molecular methods (Polymerase Chain Reaction / PCR) [1, [9] [10] [11] . The direct method of wet microscopy takes a long time, is tiring, and requires staff who are experienced in accurately identifying cysts in stool samples [2] . The results of detection using this method for diagnostic techniques have been reported for up to 500,000 cysts per gram of impurity [1, 13] . However, variations of Giardia cause undiagnosed infections, other than that there are different reports on direct methods sensitivity [14, 15] . The diagnosis of Giardiasis in individuals who own livestock and live along the Bedog River Basin plays an important role in controlling Giardiasis. A method commonly used to detect Giardia cysts or trophozoites is microscopic techniques in fresh stool samples and Polymerase Chain Reaction (PCR). One method used to detect Giardia, easy to do, and more sensitive than a microscope is PCR, but this method requires high reagents and costs compared to microscopic directly [9, 16] . Both of these t methods can be used to detect Giardia in humans and animals [9, 13, [17] [18] [19] . The aim of this study was to investigate the prevalence of Giardiasis and compare examination techniques (direct microscopy and PCR) in people living in high-risk areas (Bedog Watershed, Sleman, DIY, Indonesia). 
Materials and Methods

Specimen collection
Direct microscopy
Direct microscopy examination was performed on each stool sample. The stool samples collected were then washed using PBS which aims to remove impurities. Examination of stool samples was made by means of fecal smears and dripping using normal saline 
PCR assays
Molecular diagnosis of Giardia was performed using the gdh gene (glutamate dehydro- At this time, the specificity and sensitivity of each primer were previously tested and confirmed using single PCR amplification. The PCR amplification protocol consisted of 5 minutes at 95˚C for pre-denaturation, 20 cycles of denaturation at 95˚C for 30 seconds, annealing at 65˚C for 40 seconds, and extension at 72˚C for 1 minute. This was followed by 25 cycles of subsequent denaturation at 95˚C for 30 seconds, annealing at 61.2˚C
for 40 seconds, and extension at 72˚C for 1 minute. The reaction was omplete with a final extension of 5 minutes at 72˚C. The PCR product was confirmed by CSL Runsafe, Cleaver Scientific) and photographed with UV transillumination, the gel documentation system after loading 1% gel Agarose, LE, Promega) -TBE.
Results and discussion
A total of 100 stool samples were examined using direct microscopy and PCR methods (Table 1) . PCR analysis identified a total of 7 positives (7% of the test sample). Microscopy detected a total of 4 positive (4%) of 7 identified by PCR. The results of the examination using the microscopy method directly showed a sensitivity of 100% and specificity of 96.9% compared to using the PCR method with a sensitivity of 97.14% and specificity of 100% (Table 1 ). In the direct microscopy method, it took about 10 for making slides. However, the interpretation of results required considerable expertise from staff and had considerable experience. In contrast to the PCR method, preparation time was required long enough starting from total DNA extraction, PCR amplification, and gel analysis, this required a total time of 4.5 hours for a single sample.
A B Figure 1 : Morphology Giardia oocyst using Direct Microscopy by light microscopy at 400x magnification (A and B).
We compared direct microscopy (iodine and saline) and PCR tests to detect Giardia in individuals who owned livestock and lived along the Bedog watershed. From the results of the research on the two methods above, the PCR amplification method is a clear choice to improve Giardia detection from feces, the area is an area that is at risk of The Polymerase Chain Reaction (PCR) method is currently widely used for the diagnosis of giardiasis, because it has a high sensitivity and specificity compared to direct microscopy. In addition, the PCR method can also detect Giardiasis infection in patients with low parasitic cysts. Using microscopic diagnostic techniques directly and PCR simultaneously will get real positive results [15, 17] .
Conclusions
The results of this study indicate that confirmation using the PCR technique can directly strengthen microscope detection. Although microscopic examination requires the expertise of experienced staff, it is economically cheaper and faster to diagnose Giardia and can detect other parasites; therefore, it must be used as the first choice.
